INTRODUCTION
India is a multi-lingual country with 23 recognized official languages. Development of optical character recognition for Indian script is an active area of research today. Gurmukhi script is used primarily for the Punjabi language which is the world's 14th most widely spoken language. Gurmukhi script presents great challenges to the detection of font type phase due to the large number of characters, the sophisticated ways in which they combine, and the complicated result. The unstructured manner in which popular fonts are designed makes the process more complicated.
A typeface defines the shape of the character (e.g. Arial is a typeface). A font is essentially the design for a set of characters. It's the combination of typeface and design characteristics such as size, pitch and spacing. The height of characters in a font is measured in points, each point being approximately 1/72 inch. The width is measured by pitch, which refers to how many characters can fit in an inch. Common pitch values are 10 and 12. Within the Arial typeface there are many fonts to choose from different sizes and styles (e.g., italic, bold and so on). For example Arial italic 12-point is a font. A font is a particular instantiation of a typeface design. This paper presents a method for document processing, which performs identification of font-style (bold and italic) of a character belonging to a subset of the existing fonts of Gurmukhi script. The detection of the font-style of the document words can be used for classification of documents, and can also be used to improve the character recognition process.
II. CHARACTERISTICS OF GURMUKHI SCRIPT
Gurmukhi script is used primarily for the Punjabi language which is the world's 14th most widely spoken language. Some of the properties of the Gurmukhi script are:
1. Gurmukhi script alphabet consists of 41 consonants and 12 vowels and 3 half characters, which lie at the feet of consonants. 2. There is no concept of upper or lowercase characters. 3. A line of Gurmukhi script can be partitioned into three horizontal zones namely, upper zone, middle zone and lower zone. 4. In Gurmukhi Script, most of the characters contain a horizontal line at the upper of the middle zone. This line is called the headline. The characters in a word are connected through the headline. 5. The scripts are written from left to right.
Problem is detection of bold and italic character in Gurmukhi script for the purpose of use in OCR.
III. PREPROCESSING
Generally, we use scanned document images in OCR system for font detection. But the scanned images may not be in such a good condition that they can be directly processed by OCR system to detect fonts. Mostly when old documents are scanned, we see some spots and peaks in the scanned copy and OCR system cannot provide better result in such cases. Therefore the process of noise removing is the pre-processing step to be used after scanning the document, which improves the accuracy of result.
Image binarization converts an image up to 256 gray levels to black and white (1 and 0) images. Selection of appropriate binarization algorithm becomes very important for OCR performance. For simplicity a standard algorithm can be used where a 2-D array is created with number of rows equal to the height of document and number of columns equal to the width of the document. Maximum intensity of pixels in the document is calculated and then every pixel of the document is compared with the maximum intensity value. If the intensity is equal to maximum intensity, a one (1) is stored in the array at that location, and if it is not equal, a zero (0) is stored in the array at that location.
IV. IMPLEMENTATION
This paper presents an approach to develop font detection system for machine printed characters. The approach detects the bold and italic character by examining their features. It is assumed that the document is of good quality and noise free. The process distinguishes between normal, bold and italic character accurately. The number of black pixels (1) of headline is compared with the number of black pixels (1) of vertical line in the character to make the decision. The process is very simple and easy to implement and gives accuracy to near perfectness. It fails only if large amount of noise is there.
STEPS TO DETECT A FONT STYLE (BOLD, ITALIC OR REGULAR)
1. Scan a character. 2. Binarize the character and store it in an array. 3. Calculate number of black pixels (1) in the headline of the character, say n1. 4. Calculate number of black pixels (1) in vertical line of the character, say n2.
If n1 is less than n2 (n1<n2), then
Character is bold. Else If n1 is greater than or equal to n2*4 (n1>=n2*4), then
Character is italic. Else If n1 is greater than or equal to n2 (n1>=n2), then
Character is regular.
V. EXPERIMENTS AND RESULTS
Number of experiments are done on different typefaces with different font sizes and styles. The results of these experiments show the accuracy of the method used:
DISTINGUISHING REGULAR AND BOLD CHARACTER
From the experiments, it is found that the thickness of headline of regular and bold characters is almost same but the thickness of vertical line varies. For regular character the number of black pixels in headline is greater than or equal to that of vertical line. For bold character the number of black pixels in vertical line is greater than that of headline. (Figure-1 and Table- 
DISTINGUISHING REGULAR AND ITALIC CHARACTER
From the experiments, it is found that the thickness of headline of regular and italic characters is same but the thickness of vertical line varies. For regular character the number of black pixels in headline is greater than or equal to that of vertical line. For italic character the number of black pixels in vertical line is much less than that of headline. Experiment shows that number of black pixels in headline of italic character is at least 4 times more than that of vertical line. (Figure-2 and Table- 
LIMITATIONS
The condition used for the detection of bold character is not followed by some characters like . In these characters either the headline is missing or the vertical line is missing (or not of full length). Similarly, the condition used for the Detection of italic character is not followed by these characters. But These characters are often used in a word in conjunction with other characters which can be detected to find whether the word is bold or italic.
VI. CONCLUSION
Gurmukhi script presents great challenges to the detection of font type phase due to the large number of characters and the sophisticated ways in which they combine. Here I proposed a method for the detection of different font styles of characters. This approach demonstrated the effectiveness of detection of font style of characters for number of Punjabi language fonts. The results show the proposed methodologies are suitable for processing font-data which can be used to improve the character recognition process. The method is independent of the contents of documents and can function well even when the input contains a single character. This approach does not need complex computing, which makes it easy to be applied in practical applications. However, the system takes much time in the image text reading process and the recognition rate is not so satisfactory especially for small text. The present work can be extended for improving the OCR system in Gurmukhi script. In this paper the work has been done for detection of bold and italic character with some limitations. In future, the work may be extended to get more accuracy in recognizing the characters in the document.
